Lattice measurements of the Pisa group (A.Di Giacomo et al., hep-lat/9603018) are analyzed numerically and parameters of correlation functions are extracted from the data -both below and above deconfinement temperature T c . Gluon condensate is found for six temperatures in the interval 0.956 T c -1.131 T c and field distributions in deconfined phase are obtained.
Introduction
Study of field distributions around static quarks has a long history. The information obtained both analytically and on the lattice has an important meaning in several respects. Firstly, it demonstrates clearly the appearance of the QCD string between the charges in the confining phase and the detailed contents of the fields in this string; e.g., the string consists mainly of longitudinal color-electric field. Secondly, since the string enters in many dynamical quantities, such as static interquark potential, spin-dependent forces for heavy quarkonia etc., one can easily compute these quantities from the string field distributions.
Finally, and this is the purpose of the present paper, the phenomenon of deconfinement is not fully understood from the point of view of the string and field distributions.
What actually happens when temperature T exceeds the critical value -the string disappears or distribution of fields drastically change, so that to compensate the string tension?
Happily there exist numerical lattice measurements of field correlators near the critical temperature T c , made by the Pisa group [1] , where both electric and magnetic correlators are found with good accuracy. These data clearly demonstrate the strong suppression of color-electric component above T c and persistence of color-magnetic components.
The purpose of the present paper is twofold. First, we reanalyze the data of [1] in terms of correlators D E,B and D
1
In the first one the string disappears and in the second (less appealing physically, but more supported by the lattice data) the string becomes a coaxial cable with the empty core. The paper is organized as follows. In Section 2 a short description is given of our fitting procedure of magnetic correlators at any T and the electric correlators at T < T c , while in Section 3 more prolonged one is given for electric correlators at T > T c . The Section 4 is devoted to the behaviour of the gluonic condensate below and above T c . In Section 5 the detailed equations for the field distributions around deconfined quark and antiquark are given and illustrated graphically. In the concluding section results of the paper are summarized and discussed.
Fitting data with nonzero string tension
In this section we consider magnetic correlators in all temperature region and electric correlators at T < T c since both of them produce (e.g., spatial) nonzero string tension. We fit the data [1] using the method of least squares [6] . To begin with, we express the functions
and represent the lasts as sums of nonperturbative (NP) and perturbative (P) (diverging at zero) contributions. This is the procedure used by A.Di Giacomo et al. [7] when analyzing the correlation functions at zero temperature. The difference is that we should distinguish electric and magnetic correlators due to the fact that the finite temperature theory has only the O(3) × O(1) symmetry.
We fit distributions of
and
electric and magnetic correlation functions in the range from 0.4 to 1 fm. All points are measured at x 4 = 0. In this section we parameterize the functions as follows:
Fitting the magnetic functions (which are close to exponentials), we set in (3),(4) λ a = λ b = λ B , thus using k = 6 fitting parameters. Given N = 12 number of data, we have as a result n = N − k = 6 number of degrees of freedom. The results are shown in Table 1 . Onestandard-deviation errors ∆α i are determined from the equation
|| above T c has a drop that is presumably related with the deconfinement transition, when the string tension of area law asymptotics of Wilson loop for static quarks disappears. In gaussian approximation of FCM [5] we get
In this region we should alter the form of D (3) to justify (5) . It is naturally to set
(We omit subscript "E" here and in what follows in this section.) As we shall see below, this form assures reasonably well fit of data. Let us propose another form of D to ensure good fitting of data. We suppose now more constrained O(4) symmetry:
To better reproduce the mentioned drop of data, we set D
leaving meanwhile D 1 in form (4) intact. So far we have adopted two forms of D(x):
We fit data on D || and D ⊥ at T = 1.011T c in two ways, using (a): functions (9), (4) and (b): (10), (4) . Having in mind the small number of data we set λ a = λ b = λ B to have k = 4. Given N = 9, we obtain n = 5 (Table 3) . We see from the Table 3 (9) and (10) with λ a = λ b in both cases, and only parameter a is allowed to vary (Table 4 , Fig. 2 ). One-standarddeviation errors are determined as described above, with k = 4 at the first stage and k = 1 at the second stage of fitting. In the Table 4 the second-stage-fitting results are separated by horizontal line; χ 
and at the second stage in case (a) by
and in case (b) by
with all parameters of (12),(13) except a fixed by the first stage. One could see that (13) well reproduces (11) at a = b and any B and λ B , for x ≪ 4λ b , i.e., in all measured region 0.4 fm< x < 1 fm (see Table 4 ).
Temperature dependence of the gluon condensate
The gluon condensate is defined as
where α s is the strong coupling constant, F a µν are the gauge field strengths taken at the point x = 0 and the averaging is performed over all vacuum configurations. At zero temperature the FCM reads g
where
In what follows we shall use the zero temperature lattice results [7] :
where Λ L = 0.025 fm −1 is the fundamental constant of QCD in lattice renormalization scheme; its value is extracted from the string tension.
At finite temperature one derives from (15)
where E i ≡ F 0i and B i ≡ 
Substituting (16), (18)- (22) into (14), one obtains that normalized gluonic condensate is
where G 2 (T ) is the gluon condensate at temperature T ; G Tables 5,6 . Data on the whole condensate from these Tables are plotted in Fig. 3 . We see that at T < T c the value of the condensate is close to its zero temperature value. At T > T c in the case (a) there is a fast growth of condensate. We will discuss its physical meaning in the concluding section. In the case (b) the condensate value is about half of its zero temperature value.
Field distributions around deconfined quarks
In this section we consider NP part of gluodynamical field generated by static QQ sources, using the connected probe [3, 8] . There was shown that the only nonzero components in this system are longitudinal (along quark axis) and transverse electric fields E 1 (x 1 , x 2 ) and E 2 (x 1 , x 2 ), where x 1 is coordinate along quark axis and x 2 -distance to the axis.
In case (a), when
(due to axial symmetry we may set x 3 ≡ 0), λ means λ B .
Here and in what follows we omit subscript "E". From the equations of [8]
where K 1 is McDonald function. The total field is
In Fig. 4 we plot E(x 1 , x 2 ) 2 distribution with parameters corresponding to the case T = 1.070T c and R = 2 fm. We observe two "volcanoes" with quarks hidden in their bottoms. These two spherically symmetrical in coordinate space distributions are defined as
where r is a distance from quark or antiquark. The field at quark and antiquark positions is zero and linearly rises at small r. Maximal value of field is
In Fig. 5 the vector field distribution E(x 1 , x 2 ) is shown in the vicinity of the quark. In the case (b) the transverse part of the field, E 2 , remains the same (25). Let us calculate using (8) the longitudinal part of the field, E 1 :
In Fig. 6 we plot (29) for T = 1.070T c and R = 2 fm to observe the "double quasistring". The quasistring profile,
The field in the centre of quasistring is absent. The maximal value of the field is
In the coordinate space the quasistring resembles coaxial cable with empty core and tube shell. In Fig. 7 we plot E(x 1 , x 2 ) (b) distribution around Q andQ.
Conclusions
Results of our paper based on the analysis of the lattice data on correlation functions at finite T [1] give a full support of the dynamical picture of deconfinement, which was first suggested in [9] . Namely, confining and deconfining phases according to [9] differ first of all in the vacuum fields, i.e., in the value of the condensate and in the field correlators. It was argued in [9] that color magnetic correlators and their contribution to the condensate are kept intact across the temperature phase transition, while the confining electric part abruptly disappears above T c . Both features are present in [1] and in the results of the present paper. Indeed, one can see from Tables 5,6 , that the magnetic part of condensate is roughly constant around T c . The role of magnetic field above T c was mentioned repeatedly in the literature, see recent lattice reviews [10] , it reveals itself in particular in creating nonzero spatial string tension [9] and so-called screening hadronic masses -(see [11] and refs. therein).
The situation with electric fields is more subtle, as can be seen from our results. In [9] In the case (a) the electric contribution to condensate is determined by D appears in creating the sharp rise of the "nonideality" (ε−3p) just above T c (cf. Fig. 3 ). One special remark is due to the regime (b), where D E,NP (x) is nonzero above T c but changing sign. This regime creates rather peculiar picture of fields -the "quasistring" with the empty core and surrounding it tube shell at two correlation length distance from the quark axis (Fig. 6) .
As the regime (a) seems to be more natural from physical point of view, one should study in more detail the consequences of the strongly increasing with T D E,NP 1 (0) in the deconfining region. 
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